Do holes in the T-cell repertoire have a center-surround regulatory structure? A rationale for the bifurcation of the Th1 and Th2 pathways of differentiation.
Regulatory strategies controlling the balance of Th1 versus Th2 T-helper cell responses have been a long-standing mystery with important consequences for immunological disease. A novel model is presented to explain the comparative differentiation of Th1 and Th2 T cells as part of a mechanism to ensure self-tolerance. This model is based on the assumption that thymic interactions of T cell antigen receptors with self major histocompatibility complex ligands may vary in efficacy. By this model, fully agonistic major histocompatibility complex ligands elicit apoptosis during thymic selection to generate 'holes' in the repertoire. Conversely, major histocompatibility complex ligands having some degree of partial efficacy (i.e. a mixed agonist/antagonist) may promote Th2 differentiation whereas fully antagonistic major histocompatibility complex ligands elicit Th0 differentiation. Differentiation of Th2 T cells may continue in the extrathymic tissues upon continued interactions with self major histocompatibility complex ligands having mixed agonist/ antagonist properties. By this mechanism, each 'hole' in the repertoire will develop an inhibitory surround comprised to Th2 T cell clones having partial reactivities to a particular self major histocompatibility complex ligand. During immune responses to self-mimicking foreign antigens, the more numerous Th2 T cells of the inhibitory surround would prevent clonal expansion and Th1 differentiation of any fully autoreactive T cell.